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401: a UE determines a main transmission point

402: the UE determines RANK information of the main transmission
point, and channel state information of the RANK information

403: the UE transmits the RANK information and the
channel state information of the main transmission point
to a network side equipment

-1, 4

501: a network side equipment receives RANK
information and channel state information of a main
transmission point from a UE

502: the network side equipment performs processing according to
the RANK information and the channel state information of the main
transmission point
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601: a network side equipment configures a
measurement set for a UE

602: the network side equipment transmits configuration
information of the measurement set to the UE

603: the UE determines a main transmission point

604: the UE estimates a channel from a transmission point within
the measurement set to the UE, and obtains corresponding channel
state information

605: the UE selects RANK information and channel state

iInformation for the determined main transmission point,

and reports RI/PMI/CQJ of the main transmission point to
the network side

606: the network side equipment receives the channel
state information reported by the UE, performs
operations including transmission point selection, user
scheduling, precoding calculation, and MCS selection
based on the reported channel state information, and
transmits data to the UE
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METHOD AND EQUIPMENT FOR
INFORMATION TRANSMISSION BASED ON

COORDINATED MULTIPLE POINT
TRANSMISSION

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application 1s a U.S. National Phase applica-
tion under 35 U.S.C. §371 of International Application No.
PCT/CN2012/079772, filed on Aug. 7, 2012, which claims
the prionity of a Chinese Patent Application No.
201110227198.3 submitted to the State Intellectual Property
Office of China on Aug. 9, 2011, entitled “A method and
equipment for mformation transmission based on coordi-
nated multiple point transmaission”, the contents of both of
which are incorporated 1n their entirety into the present appli-
cation.

FIELD

This disclosure relates to the field of communication tech-
nology, and particularly, relates to a method and equipment
for information transmission based on coordinated multiple
point transmission.

BACKGROUND

Coordinated multiple point transmission (COMP) technol-
ogy 1s a coordination between multiple geographically sepa-
rated transmission points. Generally speaking, the multiple
transmission points can be base stations of different cells or
can be multiple separated transmission equipments within a
single cell. Here, the CoMP technology can be mainly divided
into two categories: CS/CB (Coordinated Scheduling/Beam-
forming) and JP (Joint Processing).

CS/CB uses the coordination of time, frequency, and space
resources between cells to distribute mutually orthogonal
resources for different user equipments (UES), in order to
prevent interference between each other. Because the inter-
terence between cells 1s the main reason limiting the pertor-
mance of edge UES of the cells, CS/CB can improve the
performance of the edge UEs of the cells through lowering the
interference between the cells.

FIG. 1 1s a schematic diagram of CS/CB. Through joint
scheduling of 3 cells, 3 possible interfering UEs can be dis-
patched onto mutually orthogonal resources (namely, onto
different resources which include time, frequency, and space
etc.), thereby effectively preventing interiference between the
cells.

The difference between the JP scheme and the CS/CB
scheme 1s that the JP scheme can send data to a UE from
multiple cells simultaneously 1n order to enhance the received
signal of the UE. As shown 1n FIG. 2, which 1s a schematic
diagram of JP, 3 cells send data to a UE on the same resource,
and the UE simultaneously receives signals from the multiple
cells. It all of the coordinating cells send the same data to the
UE, then the useful signal from the multiple cells will be
superimposed to improve signal reception quality of the UE.
Thus, demodulation performance of UEs, especially the per-
formance of edge UEs of the cells, may be improved.

In the current technology, a special form of the JP scheme
1s dynamic transmission point selection. That 1s, a transmis-
sion point for sending data to a UE 1s dynamically selected
based on channel conditions between the UE and the trans-
mission point, and each time only 1 transmission point sends

data to the UE. FIGS. 3A and 3B are schematic diagrams of
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the dynamic transmission point selection. In FIG. 3A, trans-
mission point 1 1s selected as the transmission point from
which to send data to the UE. In FIG. 3B, transmission point

2 1s selected as the transmission point from which to send data
to the UE.

In the process of implementing the present invention, the
inventor discovered that at least the following problems exist
in the current technology.

There 1s not a suitable method by which to send feedback
for every scheme (CS/CB, JP, dynamic transmission point
selection, etc.) in the current technology.

SUMMARY

A method and equipment for information transmission
based on CoMP transmission are set forth 1n embodiments of
the present invention, in order to provide reasonable feedback
for channel state mnformation.

In order to achieve the above mentioned purpose, an
embodiment of the present invention provides a method for
information transmission based on coordinated multipoint
transmission, including:

determinming, by a user equipment (UE), a main transmis-
s10n point;

determining, by the UE, RANK information of the main
transmission point, and channel state information corre-
sponding to the RANK information; and

sending, by the UE, the RANK 1nformation and the chan-
nel state information of the main transmission point to a
network side equipment.

An embodiment of the present invention provides an infor-
mation transmission method based on CoMP, including;:

a network side equipment recerving RANK information
and channel state information relating to a main transmaission
point from a UE; and

the network side equipment carrying out processing based
on the RANK information and the channel state information.

An embodiment of the present invention provides a user
equipment, including:

a first determination module, configured to determine a
main transmission point;

a second determination module, configured to determine
RANK information of the main transmission point as well as
channel state information corresponding to the RANK 1nfor-
mation;

a transmission module, configured to send the RANK
information and the channel state information of the main
transmission point to the network side equipment.

An embodiment of the present invention provides a net-
work side equipment, including:

a reception module, configured to recerve RANK 1nforma-
tion and channel state information of a main transmission
point from a UE; and

a processing module, configured to carry out processing,
based on the RANK information and the channel state infor-
mation.

Compared to the existing technologies, the embodiments
of the present invention have at least the following benefits. In
an embodiment of the present invention, a UE reports channel
state information of limited RANK of every transmission
point, channel state information of unlimited RANK of a
main transmission point, relative phase information between
transmission points, etc., to a network side equipment. It can
thereby help the network side to better implement tlexible
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selection and dynamic switchover of transmission schemes.
Moreover, it does not notably increase feedback expenses for

the UE.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 shows a schematic diagram of CS/CB 1n the current
technology:;

FIG. 2 shows a
technology;

FIGS. 3A and 3B show schematic diagrams of dynamic
transmission point selection 1n the current technology;

FIG. 4 shows a flow diagram of an information transmis-
sion method based on coordinated multipoint transmission
provided in Embodiment 1 of the present invention;

FIG. 5 shows a flow diagram of an information transmis-
sion method based on coordinated multipoint transmission
provided 1n Embodiment 2 of the present invention;

FIG. 6 shows a tlow diagram of an information transmis-
sion method based on coordinated multipoint transmission
provided 1n Embodiment 3 of the present invention;

FIG. 7 shows a schematic diagram of the composition of a
user equipment provided in Embodiment 4 of the present
imnvention;

FIG. 8 shows a schematic diagram of the composition of a
network side equipment provided in Embodiment 5 of the
present invention.

schematic diagram of JP in the current

DETAILED DESCRIPTION

The present invention 1s described 1n detail hereinafter with
reference to the accompanying drawings and embodiments.

In the process of realizing the present invention, the mven-
tor noted that: 1 order to support every type of CoMP trans-
mission schemes, a network side equipment may acquire
channel state information between a transmission point and a
UE. The channel state information can be acquired through
channel state information reported by the UE.

When the channel state information 1s reported by the UE,
a reporting mode may be: information reported by the UE can
support all types of transmission schemes, such as CS/CB, JP,
and dynamic transmission point selection, etc. That 1s, the
teedback of the UE 1s universal. Under this reporting mode,
aiter the UE reports the channel state information, the net-
work side equipment can select an appropriate transmission
scheme based on deployment scenarios and service condi-
tions as well as other such factors. The specifically selected
transmission scheme is transparent to the UE, thereby achiev-
ing a comparatively higher degree of tlexibility.

In actual implementation, a universal feedback can be
achieved through a multiple level feedback method, namely,
by sending channel state information of every transmission
point 1n a measurement set, and feeding back phase informa-
tion and/or amplitude information between the transmission
points, respectively. The measurement set 1s a set of transmis-
sion points allocated to the UE by the network side equip-
ment, and the UE may observe the channel state information
of the transmission points within the measurement set and
provide feedback. Afterwards, the network side equipment
may construct channel state information between a transmis-
sion point within the measurement set and the UE based on
these two types ol information.

As an example, 1t 1s supposed that there are two transmis-
sion points included 1n the measurement set. Channels from
the two transmission points to the UE are denoted as H1 and
H2, separately. The UE chooses precoding matrixes W1 and

W2 for the two transmission points, respectively, wherein the
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precoding matrix 1s considered as the channel state informa-
tion. Phase and amplitude information, g, between the two
cells can be accessed by the method described below:

In the method, g belongs to a predefined codebook set. It
the column number of W1 and W2 1s denoted by M, then g 1s
a diagonal matrix of M*M. When M=1, g degenerates to a
scalar quantity. If g 1s a scalar quantity, then a codebook set A
of g can be a pomnt 1n a 16QAM (Quadrature Amplitude
Modulation) constellation.

|
A= —1+j,1+3j,34+3+3j,1-4,1-3j,3-j3-3j, -1+,

V10

—1+43j,-3+j,-3+3j,-1-j,-1-3j, -3-j, =3 -3j}

It can also be a point 1n a QPSK (Quadrature Phase Shift
Keying) constellation.

1

V2

In the aforementioned scheme, all transmission points are
treated equally by the UE during feedback. But in actuality,
these transmission points have different functions. For
example, 1n the CS/CB scheme and the dynamic transmission
point selection scheme, only 1 point may send information to
the UE. The channel information of this transmission point
may require higher precision than the rest transmission
points. The transmission point should be able to support space
multiplexing transmission (1.e., allowing RANK (i.e., the
number of spatial multiplexing data layers)>1).

Due to the processing methods of different schemes, the
inventor discovered that a dynamic transmission point selec-
tion scheme actually only needs the channel state information
of 1 transmission point. To support other transmission
schemes, information concerning other transmission points
also need to be fed back, which has no significance in regard
to the dynamic transmission point selection scheme. Further-
more, to enable the JP scheme to support high RANK trans-
mission may not bring about any obvious performance
upgrades. Instead, 1t may bring about a higher level of com-
plexity when performing feedback. Therefore, the JP scheme
only needs to feedback channel state information of RANK 1
of every transmission point.

In light of the aforementioned discovery, the present inven-
tion provides an information transmission method and equip-
ment based on coordinated multipoint transmission so as to
satisly the requirements on feedback contents of every type of
schemes.

The following will integrate the drawings of the present
invention to clearly explain the technical scheme of the
present invention in complete and obvious detail. Obviously,
the embodiments described are only part of embodiments of
the present invention and not all embodiments of the present
invention. Based on the embodiments of the present inven-
tion, any embodiments obtained by those skilled 1n the art are
within the scope of protection of the present invention, under
the premise that he does not put forth any creative efforts.
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Embodiment 1

Embodiment 1 provides an information transmission
method based on coordinated multiple point transmission. An
explanation will be carried out based on an example of a U.
side processing. As shown in FIG. 4, the information trans-
mission method based on the coordinated multiple point
transmission includes the following steps.

In step 401, a UE determines a main transmission point.

The network side equipment can configure a measurement
set for the UE. The configuration information of the measure-
ment set may include 1dentification information for multiple
transmission points as well as pilot configuration information
for multiple transmission points. Or, the configuration infor-
mation of the measurement set only imncludes pilot configura-
tion information for multiple transmission points. The pilot
configuration mformation includes, but 1s not limited to one
or any combination of the following: a CSI-RS transmission
period, offset and resource location, sequence, antenna port
number information, transmission power, efc.

Theretfore, based on the configuration information of the
measurement set, when the network side equipment config-
ures the main transmission point for the UE, the UE can then
determine the main transmission point based on the configu-
ration information of the main transmission point. That is, the
network side equipment can designate any one or more trans-
mission points within a measurement set as the main trans-
mission point, and the UE can be informed of the main trans-
mission point based on the situation. Or, the UE can, in
accordance with an agreed upon manner, determine the main
transmission point (such as by using a transmission point of a
specific location within the measurement set as the main
transmission point). Or, the UE can determine the main trans-
mission point based on channel conditions of the measure-
ment set configured by the network side equipment or a subset
within the measurement set.

In this embodiment, when the main transmission point 1s
determined in accordance with an agreed upon manner or
based on channel conditions (namely, determined by the UE
itselt), the UE still needs to send an identifier of the main
transmission point to the network side equipment, such as an
index value within the measurement set or the numbering
within the subset of the measurement set. The subset 1s a set
that the network allows the UE to choose as the main trans-
mission point.

In Step 402, the UE determines RANK information of the
main transmission point as well as channel state information
corresponding to the RANK information. Herein, the channel
state information 1ncludes but i1s not limited to: a precoding
matrix idicator (PMI) and/or a channel quality indicator
(CQID).

In this embodiment, the UE can estimate a channel from a
transmission point 1in the measurement set to the UE, and
acquire the relevant channel state information. Thus, in regard
to the determined main transmission point, the UE can freely
select RANK 1nformation (namely Rank Indication (RI)
information), and determine the channel state information
(such as PMI/CQI) corresponding to the RANK information.

In Step 403, the UE sends the RANK 1nformation and the
channel state information of the main transmission point to
the network side equipment, namely, the UE sends the
RI/PMI/CQI of the main transmission point to the network
side equipment.

In this embodiment, 1n regard to all transmission points
within the measurement set, the UE may also determine lim-
ited RANK information of the transmission points as well as
channel state information corresponding to the limited
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6

RANK information, and send the channel state information
corresponding to the limited RANK information of the trans-
mission points to the network side equipment. Further, the UE
may transmit the limited RANK information of the transmis-
sion points to the network side equipment.

Herein, when the UE recerves configuration information of
the measurement set from the network side equipment, the
configuration information of the measurement set can include
identification information of the transmission point and pilot
configuration information of the transmission point (or only
include pilot configuration information of the transmission
point) as well as limited RANK information of the transmis-
sion point. Thus, the UE can determine the limited RANK
information of the transmission point. For example, when the
RANK 1s limited to 1, the UE may then determine the channel
state information of every transmission point for RANK 1
(such as PMI/CQI), and feedback the channel state informa-
tion having the RANK of 1 to the network side equipment.

In this embodiment, 1n regard to all of the transmission
points within the measurement set, the UE can also determine
RANK 1information of a transmission point as the RANK
information of the main transmission point as well as deter-
mine the channel state information corresponding to the
RANK 1information of the transmission point, and send the
channel state information corresponding to the transmission
point’s RANK information to the network side equipment.

In this embodiment, aiter the UE recerves the configuration
information of the measurement set from the network side

equipment, 1t can also calculate relative phase information of
every transmission point 1 the measurement set relative to
the main transmission point, and then send the relative phase
information to the network side equipment.

In summary, in this embodiment of the present invention,
the UE reports the channel state mformation of limited
RANK of every transmission point, the channel state infor-
mation of unlimited RANK information of the main trans-
mission point, relative phase information between transmis-
s10n points, etc., to the network side equipment. It can thereby
help the network side to better implement flexible selection
and dynamic switchover of transmission schemes. Moreover,

[

it does not notably increase feedback expenses for the UE.

Embodiment 2

Embodiment 2 of this mvention provides an information
transmission method based on coordinated multiple point
transmission. The processing on a network side equipment
may be illustrated as an example. Herein, the equipment for
implementing the invention at the network side (such as a
base station equipment) may be a device that can control
multiple transmission points, or may be a piece of equipment
among the multiple transmission points, which will not be
turther addressed 1n this disclosure.

As shown 1n FIG. 5, the information transmission method
based on the coordinated multiple point transmission
includes the following steps.

In Step 501, the network side equipment recetves RANK
information and channel state information from the UE
regarding the main transmission point. Herein, the channel
state information includes but 1s not limited to: PMI and/or
CQIL

In Step 502, the network side equipment carries out pro-
cessing based on the RANK information and the channel state
information. For example, the network side equipment real-
1zes operations including transmission point selection, user
scheduling, precoding calculation, MCS selection, etc., based
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on the channel state information reported by the UE, and
ultimately transmits data to the UE.

In the embodiment, prior to Step 501, the network side
equipment may configure a measurement set for the UE. The
configuration information of the measurement set includes
identification information for multiple transmission points as
well as pilot configuration information of multiple transmis-
sion points; or i1t can include only the pilot configuration
information of the multiple transmission points. The pilot
configuration mformation includes but 1s not limited to any
one of or any combination of the following: a CSI-RS trans-
mission, offset and resource position, sequencing, antenna
port number information, transmission power mformation,
etc.

Afterwards, the network side equipment may send the con-
figuration information of the measurement set to the UE, and
designate one or more transmission points within the mea-
surement set as the main transmission point. Afterwards, the
UE selects the main transmission point based on the configu-
ration information of the measurement set.

In this embodiment, the network side equipment can also
send limited RANK information of the transmission point to
the UE, and receive channel state information corresponding
to the limited RANK information of the transmission point
from the UE. Furthermore, the network side equipment can
also receive the limited RANK information of the transmis-
s1on point and corresponding channel state information from
the UE. Moreover, the network side equipment can also
receive the channel state information corresponding to the
RANK information of the transmission point from the UE,
wherein the RANK 1nformation for the transmission point 1s
RANK information for the main transmission point.

In this embodiment, the network side equipment can also
receive relative phase information of every transmission point
within the measurement set relative to the main transmission
point from the UE.

In summary, in this embodiment, the UE reports the chan-
nel state information of the limited RANK of every transmis-
s1on point, channel state information of the unlimited RANK
of the main transmission point, relative phase information
between transmission points, etc., to the network side equip-
ment. It can thus help the network side to better implement

flexible selection and dynamic switchover of transmission
schemes without notably increasing the UE {feedback

CXPCIISCS.

Embodiment 3

Embodiment 3 of this invention provides an information
transmission method based on coordinated multipoint trans-
mission. The processing on the network side equipment and
the UE side 1s 1llustrated as an example. The equipment of this
invention implemented at the network side (such as a base
station equipment) may be a device that can control multiple
transmission points, or can be a piece of equipment among the
multiple transmission points. As shown in FIG. 6, the infor-
mation transmission method based on coordinated multipoint
transmission includes the following steps.

In Step 601, the network side equipment configures a mea-
surement set for the UE. The configuration information of the
measurement set includes 1dentification information of many
transmission points as well as pilot configuration information
of many transmission points; or, only includes pilot configu-
ration information of many transmission points. The pilot
configuration information includes but 1s not limited to one of
or any combination of the following: a CSI-RS transmission
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period, offset and resource position, sequencing, antenna port
number information, transmission power information, etc.

In Step 602, the network side equipment sends configura-
tion information of the measurement set to the UE.

In Step 603, the UE determines the main transmission
point.

In this embodiment, the network side equipment can con-
figure the main transmission point for the UE, namely, 1t
designates any one or more transmission points within the
measurement set as the main transmission point. Or, the UE
can determine the main transmission point according to a
stipulated manner, such as designating a transmission point in
a particular position include in the measurement set as the
main transmission point. Or, the UE can automatically deter-
mine the main transmission point. The UE selects one or more
transmission points 1n the measurement set or 1n a subset of
the measurement set as the main transmission point based on
channel conditions.

In Step 604, the UE estimates the channel from the trans-
mission point within the measurement set to the UE, and
acquires corresponding channel state information.

In Step 605, with regard to the determined main transmis-
sion point, the UE freely selects RANK information as well as
corresponding channel state information (such as PMI/CQI),
and reports RI/PMI/CQI of the main transmission point to the
network side.

In this embodiment, 11 the main transmission point 1s deter-
mined by the UE 1tself, then the UE may report an identifier of
the main transmission point, such as an index value in the
measurement set or anumbering 1n a designated subset within
the measurement set. The subset 1s a set within which the
network allows the UE to select the main transmission point.

In this embodiment, 1n regard to all transmission points
within the measurement set, the UE can also determine chan-
nel state information of the limited RANK. In an example, the
RANK 1s limited as 1, then channel state information for
RANK 1 of every transmission point 1s determined. Then, the
UE reports the corresponding channel state information of the
limited RANK of every transmission point to the network
side.

In this embodiment, 1n regard to all transmission points
within the measurement set, the UE can also determine a
RANK as the RANK of the main transmission point, deter-
mine the corresponding channel state information, and report
the channel state information corresponding to the RANK of
every transmission point to the network side equipment.

Alternatively, 1n this embodiment, the UE can also calcu-
late relative phase mformation of every transmission point
within the measurement set relative to the main transmission
point, and report 1t to the network side equipment.

In Step 606, the network side equipment recerves channel
state information reported by the UE, carries out selection of
a transmaission point, user scheduling, precoding calculation,
modulation and coding style (IMCS) selection, etc., based on
the channel state information reported by the UE, and ulti-
mately transmits data to the UE.

It needs explaining that, in this embodiment, the channel
state 1information reported by the UE may be carried on a
physical uplink control channel or on a physical uplink shared
channel.

In summary, 1n this embodiment, the UE reports channel
state information of limited RANK of every transmission
point, an identifier of the main transmission point, channel
state information of unlimited RANK of the main transmis-
s1on point, and relative phase information between transmis-
s10n points, etc., to the network side equipment. Thus, 1t can
help the network side to better implement flexible selection




US 9,398,574 B2

9

and dynamic switchover of transmission schemes without
notably increasing the UE feedback expenses.

Embodiment 4

Based on the same inventive concept as described above,
this embodiment also provides a user equipment. As shown in
FIG. 7, the user equipment includes:

a first determination module 11, configured to determine a
main transmission point;

a second determination module 12, configured to deter-
mine RANK information of the main transmission point as
well as 1ts corresponding channel state information; and

a transmission module 13, configured to send the RANK
information and the channel state information of the main
transmission point to a network side equipment.

When the network side equipment configures the main
transmission point for the user equipment, the first determi-
nation module 11 1s configured to determine the main trans-
mission point based on the configuration information of the
main transmission point; or, determine the main transmission
point according to an appointed manner; or, determine the
main transmission point based on channel conditions within a
measurement set or within a subset of the measurement set
configured by the network side equipment.

The transmission module 13 is also configured to send an
identifier of the main transmission point to the network side
equipment when the main transmission point 1s determined
according to the appointed manner or based on the channel
conditions.

The second determination module 12 is also configured to
determine limited RANK information of transmission points
as well as channel state information corresponding to the
limited RANK information.

The transmission module 13 1s also configured to send the
channel state information of the limited RANK information
of the transmission point to the network side equipment.

The transmission module 13 1s further configured to send
the limited RANK 1nformation of the transmission point to
the network side equipment.

The user equipment also 1includes: a reception module 14,
configured to recerve configuration information of the mea-
surement set from the network side equipment. The configu-
ration information of the measurement set includes 1dentifi-
cation information of the {transmission point, pilot
configuration information of the transmission point, and lim-
ited RANK information of the transmission point; or,
includes pilot configuration information as well as limited
RANK information of the transmission point.

The reception module 14 1s configured to recerve configu-
ration information of the measurement set from the network
side equipment. The configuration information of the mea-
surement set includes 1dentification information of the trans-
mission point and pilot configuration imnformation of the
transmission point, or includes pilot configuration informa-
tion of the transmission point.

The second determination module 12 1s also configured to
take the transmission point’s RANK information as RANK
information of the main transmission point, and determine
channel state information corresponding to the transmission
point’s RANK information.

The transmission module 13 1s also configured to send the
corresponding channel state information of the RANK 1nfor-
mation of the transmission point to the network side equip-
ment.

The reception module 14 1s configured to recerve configu-
ration information of the measurement set from the network
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side equipment. The configuration information of the mea-
surement set includes: identification information of the trans-

mission point and pilot configuration information of the
transmission point, or includes pilot configuration informa-
tion of the transmission point.

The transmission module 13 is also configured to calculate
relative phase information of every transmission point in the
measurement set relative to the main transmission point, and
send the relative phase information to the network side equip-
ment.

The channel state information includes a precoding matrix
indicator (PMI) and/or a channel quality indicator (CQI).

In the embodiment, every module 1n the equipment of the
present invention can be integrated 1n one body, and can also
be deployed separately. The atorementioned modules can be
merged as one module, and can also be further split up into
multiple individual modules.

Embodiment 5

Based on the same inventive concept in the method
described above, an embodiment of this invention also pro-
vides a network side equipment. As shown 1 FIG. 8, the
network side equipment includes the following modules.

A reception module 21 1s configured to recetve RANK
information and channel state information of a main trans-
mission point from a UE.

A processing module 22 1s configured to carry out process-
ing based on the RANK information and the channel state
information.

A configuration module 23 1s also included 1n the network
side equipment, which 1s configured to allocate a measure-
ment set for the UE. The configuration information of the
measurement set includes 1identification information of mul-
tiple transmission points and pilot configuration information
of the transmission points, or includes pilot configuration
information of the transmission points.

The transmission module 24 1s configured to send configu-
ration information of the measurement set to the UE, and
designate one or more transmission points within the mea-
surement set as the main transmission point.

The reception module 21 1s further configured to receive
channel state information corresponding to limited RANK
information of a transmission point from the UE.

The reception module 21 is further configured to receive
limited RANK 1nformation of the transmission point as well
as corresponding channel state information from the UE.

The transmission module 24 1s configured to send limited
RANK information of the transmission point to the UE.

The reception module 21 1s also configured to receive from
the UE channel state information corresponding to the RANK
information of the transmission point, wherein the RANK
information of the transmission point 1s RANK information
of the main transmission point.

The reception module 21 1s also configured to receive
relative phase information of every transmission point rela-
tive to the main transmission point within the measurement
set of the user equipment.

The channel state information includes a precoding matrix
indicator (PMI) and/or a channel quality indicator (CQI).

Herein, every module 1n the equipment 1n this mvention
can be mtegrated in one body, or can also be deployed sepa-
rately. The aforementioned modules can be merged as one
module, or can also be further split up 1nto multiple sub-
modules.

Through the above description of the implementation man-

ners, those skilled i the art can clearly understand that this
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invention can be implemented through support from software
and a necessary universal hardware platform, or can naturally
also be implemented through hardware, but in many cases the
former 1s a better method. Based on this understanding, the

technical scheme of this invention essentially, or in terms of >

parts contributed to the prior art, can be embodied in the form
of a software product. This computer soitware product can be
stored 1n a storage medium, and includes several 1nstructions
for using a computer device (which can be a personal com-
puter, server, or network equipment, etc.) to implement the
method of the embodiments in the present invention.

Those skilled 1n the art can understand that the figures are
only diagrams of preferred embodiments and that not all the
modules or processes in the figures are required in this mven-
tion.

Those skilled 1n the art can understand that the modules in
the equipment in the embodiments can be distributed and
embodied within the equipment according to the description
of the embodiments, and can also undergo appropriate varia-
tions and embodied 1n one or more equipment different from
the described embodiments. The modules 1n the aforemen-
tioned embodiment can be merged as one module, or can also
be further split up mto multiple individual modules.

The senial number of the alorementioned embodiments 1s
only for the purpose of 1ts description and 1s not representa-
tive of the merits and drawbacks of the embodiments. The
disclosure above only mentions a few specific embodiments
of the invention, however, the invention 1s not only limited to
these. Anyone who 1s skilled 1n the art can think of changes

that would be covered under the scope of protection of this
invention.

The mvention claimed 1s:
1. A method for information transmission based on coor-
dinated multipoint transmission (CoMP), comprising:

determining, by a user equipment (UE), a main transmis-
s10n point;

determining, by the UE, RANK information of the main
transmission point, and channel state information corre-
sponding to the RANK information, wherein the RANK
refers to a number of spatial multiplexing data layers;
and

sending, by the UE, the RANK information and the chan-
nel state information of the main transmission point to a
network side equipment;

determining, by the UE, limited RANK information of a
transmission point as well as channel state information
corresponding to the limited RANK information; and

sending, by the UE, the channel state information corre-
sponding to the limited RANK information of the trans-
mission point to the network side equipment.

2. The method of claim 1, wherein determining by the U.

the main transmission point comprises:

determining, by the UE, the main transmission point based
on configuration information of the main transmission
point when the network side equipment configures the
main transmission point for the UE; or

determining, by the UE, the main transmission point
according to an agreed upon manner; or

determining, by the UE, the main transmission point based
on channel conditions within a measurement set or
within a subset of the measurement set configured by the
network side equipment.

3. The method of claim 1, further comprising;

sending by the UE the limited RANK information of the
transmission point to the network side equipment.
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4. The method of claim 1, wherein determining by the UE
the limited RANK information of the transmission point
COmprises:

recerving by the UE configuration information of the mea-
surement set from the network side equipment;

wherein the configuration information of the measurement
set comprises 1dentification information of a transmis-
sion point, pilot configuration information of the trans-
mission point, and limited RANK information of the
transmission point; or comprises pilot configuration
information of the transmission point, and limited
RANK 1information of the transmission point.

5. The method of claim 1, further comprising;

the UE receiving configuration information of the mea-
surement set from the network side equipment, wherein
the configuration information of the measurement set
comprises 1dentification information of a transmission
point and pilot configuration information of the trans-
mission point, or comprises pilot configuration informa-
tion of the transmission point;

the UE determining the RANK information of the main
transmission point as RANK information of the trans-
mission point, and determining the channel state infor-
mation corresponding to the RANK information of the
transmission point; and

the UE sending the channel state information correspond-
ing to the RANK information of the transmission point
to the network side equipment.

6. An mformation transmission method based on coordi-

nated multipoint transmission (CoMP), comprising:

a network side equipment recerving RANK information
and channel state information relating to a main trans-
mission point from a User Equipment (UE), wherein the
RANK refers to a number of spatial multiplexing data
layers; and

the network side equipment carrying out processing based
on the RANK information and the channel state infor-
mation;

wherein the network side equipment receiving the channel
state information corresponding to limited RANK infor-
mation of a transmission point from the UE.

7. The method of claim 6, further comprising;

the network side equipment configuring a measurement set
for the UE, wherein configuration information of the
measurement set comprises 1dentification information
of multiple transmission points and pilot configuration
information of the transmission points, or comprises
pilot configuration nformation of the transmission
points; and

the network side equipment sending the configuration
information of the measurement set to the UE, and des-
1gnating one or more transmission points in the measure-
ment set as a main transmission point.

8. The method of claim 6, further comprising;

the network side equipment receiving the limited RANK
information of the transmission point as well as corre-
sponding channel state information from the UE.

9. The method of claim 6, wherein, prior to the network
side equipment recerving the channel state information cor-
responding to the limited RANK information of the transmis-
sion point from the UE, the method further comprises:

the network side equipment sending the limited RANK
information of the transmission point to the UE.

10. The method of claim 6, further comprising:

the network side equipment receiving the channel state
information corresponding to the RANK information of
the transmission point {from the UE, wherein the RANK
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information of the transmission point 1s RANK infor-
mation of the main transmission point.

11. A user equipment (UE), comprising one or more pro-
cessors, and a memory for storing one or more modules to be
executed by the one or more processors, wherein the one or
more modules comprise a first determination module, a sec-
ond determination module and a transmission module,

the first determination module 1s to determine a main trans-

mission point;

the second determination module 1s to determine RANK

information of the main transmission point as well as
channel state information corresponding to the RANK
information, wherein the RANK refers to a number of
spatial multiplexing data layers; and

the transmission module 1s to send the RANK information
and the channel state information of the main transmis-
s1on point to the network side equipment;

wherein the second determination module 1s further to

determine limited RANK information of a transmission
point as well as channel state information corresponding,
to the limited RANK information; and

the transmission module 1s further to send the channel state

information corresponding to the limited RANK 1nfor-
mation of the transmission point to the network side
equipment.

12. The user equipment of claim 11, wherein the first
determination module 1s to:

determine the main transmission point based on the con-

figuration information of the main transmission point
when the network side equipment configures the main
transmission point for the UE; or, determine the main
transmission point according to an agreed upon manner;
or, determine the main transmission point based on
channel conditions within a measurement set or within a
subset of the measurement set configured by the network
side equipment.

13. The user equipment of claim 11, wherein the transmis-
s1on module 1s further to send the limited RANK information
of the transmission point to the network side equipment.

14. The user equipment of claim 11, wherein the one or
more modules further comprise a reception module,

the reception module 1s to recerve configuration informa-

tion of the measurement set from the network side equip-
ment, wherein the configuration information of the mea-
surement set comprises 1dentification information of the
transmission point, pilot configuration mnformation of
the transmission point, and limited RANK information
of the transmission point; or, comprises pilot configura-
tion mformation of the transmission point, and limited
RANK 1information of the transmission point.

15. The user equipment of claim 11, wherein the one or
more modules further comprise a reception module,

the reception module 1s to recetve configuration informa-

tion of the measurement set from the network side equip-
ment, wherein the configuration information of the mea-
surement set comprises 1dentification mnformation of the
transmission point and pilot configuration information
of the transmission point, or comprises pilot configura-
tion information of the transmission point;

5

10

15

20

25

30

35

40

45

50

55

14

the second determination module 1s further to determine
the RANK information of the main transmission point as
RANK information of the transmission point, and deter-
mine the channel state information corresponding to the
RANK information of the transmission point; and

the transmission module 1s further to send the channel state
information corresponding to the RANK information of
the transmission point to the network side equipment
and/or 1s Turther to calculate relative phase information
of every transmission point relative to the main trans-
mission point 1n the measurement set and send the rela-
tive phase information to the network side equipment.
16. A network side equipment, comprising one or more
processors, and a memory for storing one or more modules to
be executed by the one or more processors, wherein the one or
more modules comprise a reception module and a processing
module,
the reception module 1s to receive RANK information and
channel state information of a main transmission point
from a User Equipment (UE), wherein the RANK refers
to a number of spatial multiplexing data layers; and

the processing module 1s to carry out processing based on
the RANK information and the channel state informa-
tion;

wherein the reception module 1s further to recerve from the

UE the channel state information corresponding to lim-
ited RANK information of a transmission point.

17. The network side equipment of claim 16, wherein the
one or more modules further comprise a configuration mod-
ule and a transmission module,

the configuration module 1s to configure a measurement set

for the UE, wherein the configuration information of the
measurement set comprises 1dentification information
of multiple transmission points and pilot configuration
information of the transmission points, or comprises
pilot configuration nformation of the transmission
points; and

the transmission module, configured 1s to send the configu-

ration information of the measurement set to the UE, and
designate one or more transmission points within the
measurement set as the main transmission point.

18. The network side equipment of claim 16, wherein the
reception module 1s further configured to receive the limited
RANK information of the transmission point as well as the
corresponding channel state information from the UE.

19. The network side equipment of claim 16, wherein the
one or more modules further comprising: comprise a trans-
mission module,

the transmission module, configured 1s to send the limited

RANK information of the transmission point to the UE.

20. The network side equipment of claim 16, wherein the
reception module 1s further configured to receive the channel
state information corresponding to the RANK information of
the transmission pomt from the UE, wherein the RANK 1nfor-
mation of the main transmission point serves as RANK 1nfor-
mation of the transmission point; and/or

the reception module 1s further configured to receive rela-

tive phase information of every transmission point in the

measurement set relative to the main transmission point.
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